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JET PROPULSION LABORATORY
EARLY ROCKET FUEL TESTING

1940'SWASPRIMARILYLIQUIDROCKETFUELS

CHEMICALSINCLUDED:

· REDFUMINGNITRICACID
· FLUORINE
· OXYGEN
· DIFLUORIDE
· ALCOHOL
· HYDRAZINE
· AMMONIAOF NITROGEN
· LIQUID HYDROGEN
· LIQUID OXYGEN
· DIBORANE
· OXYGENDIFLUORIDE(OF2)
· CHLORINE PENTAFLUORIDE

ROCKETS WERE TYPICALLY VERY SMALL (1 TO 10 POUND
THRUST)

TYPICALLYLESSTHAN100GALLONSPERFIRING

EXHAUST WAS TYPICALLY SCRUBBED BEFORE DISCHARGE

TYPICALBYPRODUCTSINCLUDEDVARIOUSACIDAMMONIA,ETC.
WHICH WERE NEUTRALIZED



JET PROPULSION LABORATORY
EARLY ROCKET FUEL TESTING

(Continued)

1950'S WAS MORE SOLID ROCKET FUEL DEVELOPMENT

CHEMICALS INCLUDED:

· ASPHALT BINDERS
· AMMONIUM PERCHLORATE
· POLYBUTADIENE ACRYLIC ACID
· AMMONIUM SULPHATE
· ALUMINUM
· SILICONE
· FLUORINE COMPOUNDS

EXHAUSTS WERE TYPICALLY GASEOUS WITH SOME PARTICULATE
SILICONE DIOXIDE AND ALUMINUM OXIDES WERE POSSIBLE
PARTICULATES

MAXIMUM ENGINE SIZE USED AT JPL WAS 30 POUNDS OF
PROPELLANT

MOST WERE MUCH SMALLER
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TRAFFIC BOX
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.......... .......
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Total Depth 500 to 600 ft. _-_-12-_/4"_ Design of Typical Deep
Boring Diameter Multi-Port Groundwater

:.= Monitoring Well



TRAFFIC BOX --

SURFACE GRADE

MONUMENT COVER
5' with lock

_' 4'%_'%_'% · · · · ·

,·,,,·,,,· ,,,,, _ CONCRETE

I VOLCLAY GROUT
120'

BLANK CASING
4" or 41/2" diameter schedule
40 or schedule 80 PVC"

BENTONITE SEAL
5 feet of Granular Bentonite

200' to 250' or Bentonite Pellets
20'

TRANSITION CASING
4" diameter, stainless
steel blank casing

WELL SCREEN
4" diameter, 0.010 inch
wire wrapped
stainless steel screen

_0'.

SAND PACK
RMC Lonestar No. 2-12
sand or equivalent

1'

TOTALDEPTHOFBORING

-_9 to 11 inch _ 200 to 250 feet
BORING DIAMETER Notto scale

Design of Typical Shallow
GroundwaterMonitoringWell
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JET PROPULSION LABORATORY FACT SHEET NO. 4t JULY 1004

EnvironmentalClamup
R E T__E W

S everalimportant segments of workbegan in spring1994 OperableUnit2
and are continuing this summer as the National Aeronau- Work in the secondoperableunit looks

tics and SpaceAdministration_ (NASA_) Jet Propulsion forsourcesof contamination byanalyz-ingvaporsin soil at potentiallycontam-

Laboratory(JPL)moves forward in the "Superfund"cleanuppro- inated locations,and alsoby analyzing
soilsamplesfor suspectedcontami-

cess. Thisfact sheet describesthe workcurrently takingplace or
nantsat those locations. Samplesare

about to begin, as wellas a briefsummary of work completed collectedat 10-foot(3-meter) inter-

thus far. valsto a depth of50 to 100feet (15to
30meters), depending upon conditions
(forexample,depth to groundwater)

The $uperf/l_ Proce_ the collectionof the appropriatedata, encounteredin the field.
the facilitywill performan FS tode-

In October1992,JPLwasplacedon the velopand evaluateoptionsfor cleanup Thework is focusingon locations
U.S.EnvironmentalProtectionAgen- of the release, that were seepagepits during the 1940s
cy's(EPA's)NationalPrioritiesList,a and 1950sto disposeofvarioustypes
list ofthe most seriousuncontrolledor NASA/JPL,with EPAand state agencies, ofhazardouswastes (e.g.,laboratory
abandonedhazardouswastesites that has reviewedthe cleanupprojectand chemicals). Useofseepagepitswas dis-
requireremedialresponseunder the agreed that it couldbe brokendown continuedand the pits werefilledin
ComprehensiveEnvironmentalRe- into three parts, called"operableunits." during the early 1960s. In all, there are
sponse,Compensationand LiabilityAct The first operableunit dealswith 40subsurfaceseepagepit locations,as
(CERCLA).In popt,lar language,JPL groundwater contamination directly wellas 5 additionalareasthat arebeing
becamea "Superfundsite." under the JPL site, and the investiga- investigated.

tion of the movement of these contami-
Previousfactsheets in this seriesde-

nants toward the ArroyoSeco. The The soilvapor analysismethod is being
scribe the Superfundcleanupprocess secondoperable unit dealswithpossible used at all of the locations,whilesoil
in detail. Thisprocessconsistsofper- soil contamination directlyunder the samplesare being collectedfor direct

forminga preliminaryassessment(PA), JPLsite, which includeslocatingcon- examinationat 24of the locations. At
a site inspection(SI)and then a reme- taminant sources and definingthe the remainder of the locations,soil
dial investigation/feasibilitystudy(RI/ horizontal and vertical extent ofsoil samplesare not obtainablebecause

FS),beforeimplementingthe preferred contamination. The third operableunit buildingsor other facilitiesobstruct ac-

cleanupalternative. Informationgath- dealswith potential groundwatercon- cessto the soil.

eredduring the PAandSI is used to de- tamination that mayhaveflowedeast- Allthe soil gassamplesand soil samples
terminewhether a releaseofhazardous wardbeyondthe ArroyoSeco,aswellas willbe analyzedfor contaminantsin-substanceshasoccurredandthe nature
of the threatsassociatedwith that re- pOSSiblyto the south or west ofJPL. cludingmetals,volatileorganiccom-

lease.If it is determinedthat further Areasencompassedbythe three opera- poundsand semivolatileorganics,as

investigationsarenecessary,then an ble units include portionsof Pasadena, describedin plansapprovedby the EPA
RI/FSwillbe performedat the facility. LaCafiadaFlintridge and Altadena. and bystateenvironmentalagencies.

The areasare shOWnon the mapon

NASA/JPLis currentlyin the Riffs page2 of this fact sheet.
phaseofthe Superfundprocess. Dur- OperableUnit3
ing the RIstageofthe process,the fa- The first operableunit was the focusof The investigation of the groundwater
cilitywilldeterminethe natureand EnvironmentalCleanupReviewFact in OperableUnit 1and OperableUnit3
extentofthe problempresentedbythe Sheet No.3, dated April1994. The cur- willdetermine ifcontaminantshave
releasethroughcollectionand analysis rent factsheet describesthe secondand movedoffsiteand their direction of
ofsoil andgroundwatersamples.After third operableunits in detail. movement,and definethe extent of

contamination.(continued)
I



· Groundwater in the ArroyoSeco area lnves_a_ve 7'edmiqltes the rig to the soil cutting removal

typically flowsunder JPL toward the Techniques to obtain soil gas samples equipment, then to the tank and back
east or southeast, depending on the to the rig.

were described in Fact Sheet No. 2,
season of the year. Occasionally, the

dated April 1993. Techniques to build All the wells will be located in streets.
groundwater may flow to the South, or

the groundwater monitoring wells and An area about 150 feet (46 meters) long
even reverse its direction, and is depen-

obtain soil samples are described here. and 20 to 30 feet (6 to 9 meters) wide

dentontheamountofrainfall,water willbeneededto setupthe drillrigand

spreading and well pumping in the lo] All the wells installed away from the drill the wells. This will require shut-

cai area. To determine the direction of $PL site as a part of the third operable ting down one lane of traffic in the area
flowand thus the movement of con- unit will be drilled using a "mud rotary"

taminants in groundwater beneath the drill rig. This type of rig uses a drilling immediately around the drill rig. The
area will be roped off so that bystanders

Arroyo Seco, it is necessary to place five fluid, or mud. The mud is generally
cannot enter the area. The entire oper-

wells to the south, east and southeast of water thickened with clay or other rna- ation will be monitored with health and
JPL; this work makes up the project's terials. This thickened fluid helps to

safety monitoring equipment to insure
third operable unit. Previous studies carry soil cuttings from the drill bit to that no adverse effects are created if
have shown groundwater was contami- the surface. The soil cuttings are re- volatile organic compounds are re-

nated at the eastern side of the Arroyo moved from the mud using special leased during the well construction.
Seco. equipment, and the mud is returned to

Work typically will begin at 7 a.m. and
the drill rig for reuse. The mud also

Fouroftheproposedwellswillbelo- endat 5p.m.
serves a secondary purpose by helping

cated in neighborhoods directly east to prevent the hole from collapsing be- After the well is complete, the only evi-and southeast of the JPL site. The fifth
fore the well can be installed, dence left will be a small manhole cover

is located in Oak Grove Park, near La

CafiadaHigh School. The map below The mud is mixed and maintained in a in the street. Periodically, water sam-
pies will be collected from the well.

shows these well locations (MW-17, steel tank. Hoses carry the mud from
Each sample collection normally in-

MW-18,MW-19,MW-20 and MW-21). volves a pickup truck equipped with the
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appropriate sampling gear, which parks being carried by the flow of groundwa- sample the wells. The level of noise

above the well for less than one day. ter. To minimize impacts on individual that can be expected will be that of a

The soil samples taken on the JPL site residents, all the wells are being located small electric generator. The area im-
in the street, mediately around the well will have ac-

will be collected using a drill rig called
cess restricted during the sampling.

an air percussion hammer rig. This rig Is there any danger during construc- The sampling should take less than a

is essentially a huge jackhammer that tion or after the wells are completed? day per well. A sampling schedule has
pounds down into the ground, remov-

ing soil as it goes, until the appropriate Aswith any construction project, acci- not been developed, but wells will likely

depth for the sample is reached. A soil dents are possible if unauthorized per- be sampled once every three months.

sample is then removed and the rig sons enter the construction zone. The How will the results bemade available
continues to dig until the depth for the zone will be roped offto prevent entry

next sample is reached. This process of unauthorized persons during con- to thepublic?

continues until all the soil samples for a struction work; the area will have a Federal and state laws require that re-

given location are collected. Much of guard posted at night to assure that un- ports showing and discussing the re-

the soil under JPL isvery rocky and re- authorized persons do not enter be- suits be made available to the public

quires the use of this type of rig. Please tween work shifts. Health and safety after they are reviewed and approved by

note that the use of this type of equip- monitoring will be performed accord- the regulatory agencies. NASA/JPLhas

ment is planned only for the JPL site ing to our EPA-approved plan. established several information reposi-

itself. The only sign of the well after construc- tories in the Pasadena, La CafiadaFlint-

tion is complete will be a small, locked ridge and Altadena public libraries to

$chedlde of Work manhole cover. Water samples will contain these approved reports. (The
be taken periodically by a NASA/JPL locations of the repositories are listed

Work in the second operable unit began COntractor. on page 4.)

on January 14, 1994,with the first soil Information will also be provided
gas sampling already completed. After How noisy is the construction? through a variety of means, including

analyses of the data, the need for addi- The equipment is powered by diesel en- this series of fact sheets. With the ap-

tional soil gas work will be determined, gines fitted with mufflers as required by proval of the regulatory agencies, fu-

The soil sampling work at the JPL site law. During operation, the noise level ture fact sheets will present results of

is scheduled to begin in July 1994. It should be similar to that.of a large elec- the work before the final reports are

should take about six to eight weeks to tric generator. Dailywork will begin developed.
complete, no earlier than 7 a.m. and end no later

Drilling of wells in the third operable than 5 p.m. to reduce the noise impact If damage to a Wellis noted, who

unit should begin in summer 1994. on the neighborhood, should be notified?

Each well will typically take four to five NASA/JPLwould sincerely appreciate
weeks to construct. Field conditions Are there any less noisy or less intru-

maylengthen or shorten the construc- sire alternatives? being notified if any problem occurswith any of the wells. Please call NASA/

tion period. Unfortunately, no. The construction of JPL at the number listed on page 4.
a monitoring well is the "state-of-the-

art" method of sampling groundwater.

Q1/estions and _ The extreme depth towhich the wells Community Relations

How were the locations for the wells must be drilled (up to 900 feet [274 me- As the cleanup effort progresses, NASA/

selected_ ters] below the surface), as well as the JPL will keep JPL's neighbors informed

geology of the area and the needed aha- of developments and will solicit com-

The natural flow of groundwater dic- lyrical work, requires us to use these munity feedback. The local community
rates where potential contamination techniques.
will move. The flow of groundwater in will be asked to comment on all clean-

up alternatives that are under consid-
the Arroyo Seco usually varies from What happens when thewells are

southerly to easterly. Wells were placed sampled_ eration before a specific remedy is
to try to locate potential contamination selected. As part of this community re-

Typically, a pickup truck equipped with lations effort, information repositories

sampling gear is all that is needed to



containing copies of documents related Youmay also contact any of the EPA

to the cleanup are being maintained representatives listed below:

and updated at the following local sites: · Hank Yacoub

· Pasadena CentralLibrary LJt. RWQCB
285East WalnutStreet 101 CentrePlaza Dr. NationalAeronauticsand

Pasadena Monterey Park, CA91754 SPace Administration

La Cafu_daFlintridge Public Library Tel: (213) 266-7500 Jet Propulsion Laboratory· CaliforniaInstituteo(Technology
4545WestOakwoodAvenue · CalEPA PaSadena,California

La Ca_adaFlintridge 1011 N. GrandviewAve. JPL410-36-47t94

· Altadena Public Library Glendale, CA91201

600 East MariposaStreet Tel:(818) 551-2881
Altadena · Brian Swarthout

U.S. EPA,Region IX
For more information on the cleanup

effortand community involvement, 75Hawthorne St., AlSH-9-1

please call or u,_it_' San Prancisco, CA94105
Tel:(415) 744-1488

Public Services Omce

Jet PropulsionLaboratory, MS 186-113
4800 Oak GroveDrive

Pasadena CA911098099

Tel:(818) 354-0112

! I



Figure2-1

SiteLocationMap

JetPropulsionLaboratory.
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Monitoring Well MW-4 Monitoring Well MW-11

Llthologlc Description Llthologlc Description
and Notes and Notes

SAND GRAVELLYSAND

SAND

SANDYGRAVEL

-- GRAVELLYSAND

SANDY GRAVEL

GRAVELLYSAND

SANDYGRAVEL

GRAVELLYSAND

-- SAND, CLAY
SAND

-- CLAYEYSAND

SAND

SILTY SAND

SAND, CLAY SAND

SILTY CLAY SILTY SAND

SAND, CLAY SAND

SAND SILTY SAND

SAND, CLAY SAND

SAND, SILT -- SILTY SAND

SAND

SILTY SAND

SAND

CLAYEYSAND, CLAY

-- SAND, CLAY

-- SILTY GRAVEL

GRANITE, CLAY SILTY SAND

GRANITE, SILT SILTY SANDY GRAVEL

GRANITE SILTY SAND, CLAYEY SAND
T.D.= 605 feet.

-- T.D. = 696 feet.

Figure 4-13

Summaryof Field Boring Logs for
Monitoring Wells MW-4 and MW-11

Note: Completelithologic descriptions are included in Appendix A. Jet Propulsion Laboratory
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